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ABSTRACT 
The gross morphology of the internal reproductive organs 
of the adult male and female European corn borer is described. 
The adults were laboratory reared progeny and descended from 
wild s pecimens collected in the Roche st e r  area, Western N.Y. 
The male sy stem displayed 2 major variations in the pair­
ed vasa deferentia. In 8% of 75 re c ently emerged males, each 
of the ducts arising from the te stis , had a single expansion be--. 
fore merging with the narrow porti ons of th e ducts. These ex-
pansions have been referred to as the seminal vesicles or upper 
vasa deferentia. In 88% of the 75 males, the ducts showed 2 
expansions; the single expansion immediately followed by a se-
cond, smaller expansion , shaped somewhat like a tear-drop. 
A stable, distinguishing characteristic of the male 
tract is th.e large flask-like or ampulliform extensions of the 
accessory glands. These bodies were found in all males upon 
dissection. 
The female reproductive tract showed fewer variations. 
However, this species on emergence shows a transparency of the 
spermathecal complex , the lateral oviducts, the common oviduct 
( 
and the bursal duct. After insemination, only the bursal duct 
di splays a transparency. 
The female emerges with unripe eggs and at this stase of 
development has the capacity to receive the spermatophore 
immediately after wing drying. The male ·"vas not observed to 
copulate until after the first or second day. 
IHTRODUCTION 
Progeny of field colle cted corn borer larvae from the 
Rochester area were reared on a meridic diet in the laboratory 
for more than a year and is here referred to as the B strain. 
The B images live for a maximum of 4-15 days, depending on the 
diet and population density \vi thin the cages, and during the 
adult phase do not feed but do drink water. 
Reports on the life spans of corn borer adults differ 
ranging from 10-17 days in the field (Kuwayama, 1930; �IJacArthur 
and Baillee, 1932; Guthrie, 1965; Raros and Chiang, 1968). 
Both the adult Ostri� nub i lalis seen in the Rochester 
region and the B strain are quite small. The male imago aver­
ages 12.0mm in length and 1.2mm in diameter. The female aver­
ages 13. 5mm in len gth and between 2-3mm in "..ridth. The diameter 
in both sexes was taken at the 4th abdominal segment, usually 
the widest. 
, I'�hrtuura and :Nonro\·r ( 1970) report amazing lengths for both 
sexes, 26-30mm for the male and 28-34mm for the female. The 
spec imens they surveyed included field forms from Southeastern 
New York State ( Port Washington, Long Islc-lnd ) and the difference 
in the geogra:phical environment may possibly accou.-Y).t for the 
variation in size between the local corn borers and the others . 
Nutuura and Nonroe (1970) further clarifi ed the taxonomic 
position of the b'l.:trope<1n corn borer, which presented diffi-
culties. Their revised classification list the moth as Ostri­
nubilalis (Narion, 1957), in the Famill P:zralidae. 
Though the reproductive organs of the male and female 
I1Ebilal;L,s. resembles those of other Lepidoptera, there 
are ssimilarities essentially in the male vasa deferentia, 
and disagreement in classifying both the type of testis ob­
served in Ostrinia and the method of spermatophore formation. 
Other findings in the B corn borer also differed from a pre­
vious study of the specie s (Drecktrah and Brindley, 1967), 
particularly in the structure of the female spermathecal gland, 
the structure of the common oviduct, the anatomical positions 
of the termini of' the female accessory and spermathecal glands 
and the number of constrictions in the male ejaculatory duct. 
There also appear s to be a lag in the potential for copulation 
in the male B strain after emergence, not noted in other studies 
( Drecktrah and Brindley , 1967; Loughner and Brindley, 1971). 
This study originally began as an attempt to determine the 
e ffects of hetero sexual gonadal transplants on the hosts a s  well 
as on the transplanted organs. However, the need to es tablish 
normal criteria for the reproductive organs, resulted in this 
work, describing the morphology of the male and female systems .. 
JYU�THODS !1112. I:IACrER.IJtLS 
Ii'or a period of 3 months, hand dissections were performed 
on 150 male and female adults, 80 of vlhich were living ( Table I). 
Adults dissected 
Preserved 
70c;·6 10"" f'o Carney's Ages 
Sex Living Ethanol Formalin (B) ( da�vs) No. 
r··Tales 40 15 10 10 o, 1-5 75 
:Females 40 15 10 10 0,1-5 75 
Total 80 30 20 20 150 
All specimens, living and preserved, were d:Lssected in sa-
line. The preserv e d  specimens included the same age ranges, � 
zero r eferring to the moment of emergence, wings still folded. 
The saline consisted of; 9.0gm sodium chlorid e, 0.2gm po-
tassilli11 chloride, 0.1gm calcium chloride, to 1000 cc of dis-
tilled water. 
All dissections were carried out in petri dishes layered 
with wax which had b e en blackened by bone black and weighted 
vri th small lead shot, e:1nd ·v\Jere viewed under a dissecting mi-
oro scope� except for t.hose tissues or organs vi{J.ich were com-
pressed on a slide and examined by a compou!'!o or phase micro-
scope. 
The wings and legs were removed, but the head thorax: 
were kept as a unit attache d  to the abdomen to aid in pinning 
and aligning the specimen. Spermatophores were obtained from 
mated females either disturbed during copulation or post-copu-
latory. Spermatophores were also coll ected from males 
the spermatophores in the cuticular segment and from males just 
prior to co�9ula, interrupted as they assumed tandem mating 
sitions with the female. Most adults were dissected without 
anesthesia, though on occasion a few were first anesthetized 
with carbon dioxide. 
Newly emerged males and females were paired and caged. 
Observations of egg-laying and the presence of spermatophores 
in the females at the time of dissection indicated that mating 
did not occur until a day or two following caging. Newly em­
erged females that had been caged with older males were obser­
ved copulating. Nultiple-inseminated females were not found 
in the 75 females dissected. 
(Fig. 1A,B,C, 3-5; photo. 1-5) 
The testis in the corn borer may be found attached dor­
sa-medially or dorsa-laterally to the body wall, most often in 
abdominal segment 5. 
Strong trilateral tracheae from a spiracle on each side 
of a segment bind the testis to the dorsal body wall and to 
other parts of the male system (Fig. 2A). Numerous fine tra­
cheae so envelop the testis that they may \•rell constitute a 
form of outer limiting membrane. The true, outer testicular 
membrane is very fragile and a:ny attempt to remove all the fine 
tracheae results in fragmenting of the testis and attached 
ducts. Fat body tissue is in the form of small, white globular 
bodies particularly in the region of the testis and in the cau­
dal part of the ejaculatory duct. 
The size of the testis varies with the stage of develop­
ment, but at any stage is quite small in the B strain, ranging 
from 1 mm x 1 • 5nnn in the young imago to 0. 5rnm x 1 mm in the old­
er adult. 
The color may be pale lemon, but is most often white, 
which does not seem to be correlated with age or stage of de­
velopment (photo. 1-2). 
In the newly emerged male, the testis is filled with open 
sperm bundles, some still retaining portions of sheath, arid 
has a value of 5.0 when rubbed on litmus paper� 
Vesiculae Seminales ( Fig. 1A,n,c, 3-5; 
to.. 1-5) 
Two major structural variations were seen in the paired 
vasa leading frow t�(; testis to the duplex portion of the 
ejaculatory duct. 
The first consisted of doubly expanded ducts (Fig. 1A, 
photo . 1 )  and occurred in 88�0 of the males dissecte d , living 
and preserved. The second consisted of a single expansion 
(Fig. 1B, photo. 2) and was seen in 8% of the specimens, but 
only in the living, newly emerged males. In the remainder, 
the entire vasa deferentia had a series of expansions and con-
striations ( .. 1Ct photo. '3) indicative of peristaltic ac-
tivity .. 
In ventral dissections, the vasa deferentia and their ex-
pansions and the duplex duct are masked by fat and tracheae, 
but mostly the long,. convoluted duct1:ts ejaculatorious 
plex ( • 2A). Part of the le ft narro,/v vas can usually be 
seen as it is frequently loope d around the low·er simplex. 
The vasa deferentia are found to lie . twiste d or criss­( 
crossed (photo .. 4), but the twist can be straightened, re-
vealing that the departure of the ducts from the testis is 
parallel (photo. 5). 
The length of the upper vas deferens or first expansion 
varies from 2mm in the nevv imago to 3-4mm in the post-cop-
ulatory male--to the point of constricti is 
by a second tear-drop shaped expansion, about 1"'5mm in 
in both young and older males. The narrow vasa 
1 from to 4.5mm. The longer length does not seem 
d 
t c d wi age or secretory activity as 13% of 
newly emerged males displayed the longer -.:rasa de:.Cer-e:iltia. 
The only variation noted in the expanded and narrow 
portions of the vasa in the B Ostrinia was the difference in 
pH values , registering 6.0 for the expanded regions and 4.5 
for the narrovv parts, in the one day old male. Grossly, 
both areas sho-..v-ed an opaque 1 whitish secretion. The entire 
vasa become so tenacious in the copulative males that dis­
se c tion is extremely difficult. 
The narrow vas deferens generally lie caudad and dorsal 
in the abdomen, twist again b asally and cross over to enter 
the duplex part of the ejaculatory duct somewhat ventrad. 
Entrance of the vas may vary from centr al or mid-duplex 
(photo. 5) to a portion of the duplex closer to the single 
ejaculatory duct. 
The �·faJ:.�. } .. ccessor:y Glands (Ji1ig. 1A,2A; photo. 6-8) 
The paire d accessory glands are most often found in the 
posterior part of the abdomen and usually can be· seen best 
in ventral dissection. 
The paired glands adhere closely and are very short, 
being at the most 2.5rnrn in length. They may lie freely in 
the lower abdomen (Fig. 2A) but their short length increases 
the difficulties in freeing the vasa, duplex and testis as 
there is no leverage, nor can the glands be pinned do1rm with-
out damage. 
The terminal portions of the glands are large and flask­
like, being one-half t.ne length of the accessory glands, 
making a total of 3 .. 5-4 .. 0mrn in length. These terminalia are 
transparent--literally gleaming--and grossly 
the membrane is one cell in thiclr ... '1. ess (photo.. 6). 
They are separated from the rest of the acce ss ory gland s by 
a sort of pli cate constriction ( photo 7). Only occasionally 
has some opaque, white secretion been seen in them ( photo 8), 
although the paired, adherent accessory glands contain such 
a secretion in males of all ages. These terminal bodies will 
diminish in size if hit accidently by instruments ( photo. 8). 
They also diminish in si�e in the post-copulatory male. 
In the zero hour male, .the accessory glands and their 
ampulliform end bodies have a pH value of 4.5. 
lli Duc.tus Ejacula torious Dun lex (]'ig. 1 A, 3-5; photo. 4-5,9) 
The duplex or paire d part of the ejaculatory duct is 
short in the B corn borer, measuring about 2.5�il in length. 
r.rhe duplex is found lying diagonally or transversely in the 
abdomen and often may be wrapped collar fashion about the 
testis in living and preserved specimens (Fig. 3B). 
The paired ducts grossly appear to be highly secretory. 
The distal portion--closest to the accessory glands--contain 
I 
a gleaming white secretion and the proximal portion--closest 
to the simplex duct--displays an opaque whitish secretion. 
In the young male ( Tvri thin 24 hours of emergence) the du-
plex has a pH value of 5. 0, and anatomically merges some':Jhat 
gradually into the single duct an� the accessory glands. 
constriction can be seen between the duplex and simplex duct 
(photo. 9). 
In the copulatory and post-copulatory males the central 
portions of the ducts may cohere closely and both ends of 
the ducts may bul ( g. 3A). The junction of the duplex 
s becomes quite abrupt and a slight swelling may 
be noted at this junction (Fig. 4). The junction of the du-
plex and accessory glands also becomes more abrupt but less 
so than the duplex-simplex junction (Fig. 4)" 
ru_ Ductus E;jaculatorious ,Simplex; � Primary_ Segment (Fig. 
1A,2A, 3-5; pho to . 10-11) 
On opening the abdomen of the male Ostrinia whether dar-
sally or ventrally, the most prominent part of the reproduc-
tive tract is the single ejaculatory duct, measuring about 
80mm in length. It lies convoluted in the abdomen from the 
first to the seventh abdominal segments, Vfi th a good portion 
ent1.·1ined under and a·bove the testis dorsally, and is att2-ched 
to the testis by fat and tracheae. Also, the fat and tracheae 
attach the duct to itself along its length and to other parts 
of the system. 
Long nerves ex tending cephalad from the last abdominal 
ganglion ( the 4th ) tie the lower portion of the simplex to 
the single vas looped around it. 
) 
Rhythmic contractions varying in intehsity occur all 
along the duct's fro.m the testis do'v,.rn during dissection of 
living specimens. 
Constrictions can be seen along the simplex duct giving 
it a segm<:�nted a:ppea.rance. Usually, in the zero hour male, 
before secretions appear along the duct, 3 constrictions can 
be counted ( 1 . 
\ 
• .£.\..) • The duct the just emerged male is 
transparent, though vii th shades of glec.::�Jni:ng yellov1 and blue. 
Initially the constrictions are located, golng caudt:!.lly, 
between the simplex-duplex junction (photo. 9), miclv.ray along 
the primary segment, 'lvhich is moderate, and one betvreen the 
primary segments, t,.:.rhich is quite strong (photo. 
10). 
The number of constrictions increase in the secretory 
and copulatory males (l?ig. 3A, 4-5; photo. 1 1). Nine con-
striations have beeri counted and these equal v1rhat grossly 
seem to be 9 secretory areas in the simplex duct (Fig. 5). 
The Cuticular Segment and Aedeagus (Penis) (1?ig. 1 1-i, 2A, 3-6; 
photo. 1 0t 12-1 5) 
The cuticular segment portion of the single ejaculatory 
duct is about 5mm long not including the thi ck heavy mus-
cular is looped around the lower simplex duct 
1 A; photo. 10). 
Caudad from the loop, the duct flattens and makes a 
second loop before entering the aedeagus dorsally (photo. 12). 
This loop is hidden by the lower abdominal segments. 
Triple strands of tracheae tightly spiralled to 
run through the cuticular segment to the point of constriction 
\'lith the rest of the simplex. The tracheae press against 
( 
the left \•rall "Hi thin the segment and resemble a tube or 
spiral wall of dense fibrous tissue. 
Both the cuticular segment and the aedeagus have a pH 
value of 5-6 in the young imago. 
The aede (if the 
term is all inclusive, instead of just re to the 
nis proper). Several regions can be discerned ( • 6, 
to. 13). 
The ejaculatory duct opens terminally in membranous 
part of the penis, extending within the penis through 
its length, and at the distal part, a spoon-






















� F.Sf!IALE RBPRODUCTIVJ!j SYS1rETJ.t 
The complete female reproductive system , except for the 
ovaries is diagrammed in .B'igure 7. 
Ovaries ��d Oviducts 
The paired polytro})hic ovaries in Lepidoptera and the 
linear sequence of oocytes in each tubular ovari o les that re­
flects their progressive development have been frequently 
and adequately de scribed and will be omitted here. 
The ovaries are the most prominent organs in the female 
abdomen and even in the re cently emerged female reach from 
the second to the seventh abdominal segment. 
The female imago emerges 1,vi th unripe eggs but can be in­
seminated after wing-drying. 
In the zero hour female, the lateral oviducts appear 
flattened, long and transparent, and lie folded midway along 
their length. The common oviduct also appears long, thin 
and flattened, but not folded. It is also transparent (photo. 
17). As the oviduc ts expand, the empty calyx and pedicel 
are clearly distinguished. Ventral dissection best visual­
izes the appearance ot the ducts and the vertical looping 
and reverse looping of the ovaries on each side of the ab­
domen. 
The narro�..,, anterior ends of' the germaria may be found 
crossed or uncrossed and floating free either in the upper 
or lo\'/er abdomen and on occ asion have been found embedded in 
the dorsal wall between the second and third abdominal seg­
ments. 
As the eggs ripen, the ovaries bec ome bulky masses ob­
literating other organs1 the lateral oviducts foreshorten, 
pedicel become indistinguishable. The com­
mon oviduct becomes a prominent, thick structure asymmet­
rically positioned to\vard the right side, and the widened 
portion of the common duct at the apex, called the vestibulum, 
is distinguished (Fig. a). The membrane or the follicular 
sacs become fragile as the eggs mature. 
The Bursae Copulatri� (Fig. 7,9,11,14; Photo. 18, 20-22) 
The copulatory pouch is the second most prominent or­
gan lying dorsally between the third and fourth abdominal 
segments, measuring 3mm in diameter and 2mm in length in the 
unmated female. The pouch is peculiarly shaped like a saddle 
and not flattened except medially where the large rhomboid 
signum is located (Fig. 7). The signum is reddish-brovm in 
color and visible, though the bursa is opaque on emergence .. 
Beneath the thinner, outer membrane of the bursal pouch, 
lies a layer of heavy muscle, \·!heel-shaped in appearance. 
From the dorsal, proximal portion of the bursa, a short 
duct extends to a thin sac, called the accessory bursa or 
appendix bursa., The accessory bursa is empty in unmated fe­
males ( photo . 18). It becomes filled with a white secretion 
when the female is inseminated (photo. 19). 
Upon insemina.tion, the bursal pouch may elongate to 5nun 
and becomes more opaque; Durir.�.(s the first 1 2 hours follovling 
insemination, a transverse groove develops 
which the signum is being })UShed by the increasing volume of 
substances in the bursa (Fig. 9; photo. 20). Later, the 
groove is obliterated. 
Spermatophores within the bursa appear to undergo a 
cess in females that are 3-5 days post-copulatory 
( :photo. 21-22). The spermatophore, on removal from the bursa 
from females more than 48 hours post-copulatory, appears to 
develop clefts or openings in the chitinous-like covering of 
the corpus (Fig. 10). 
mh D t B ( ·r->, • 7 a 11 1 ,, , .J.. 2 3 ) � · uc us ursae .t'�g. , :;; , , <+; pilO t..O. 
The bursal duct is fairly long in the B corn borer, being 
4mm in length. It extends from the copulatory pouch making 
1 or 2 spirals along the dorsal wall until the seventh seg-
ment v1here it projects ventrally in a half circle continuing 
caudally to the ostium bursa or vulva (Fig. 11 D.B.).· 
Grossly, there is no distinct morphological cervix bur-
sa, but the part of the duct extending basally from the pouch 
may possibly be considered one. 
The duct is transparent in emerging and non-mated females 
(ph�to. 23), though the transparency is somev:hat greater 
£allowing insemination. 
Caudally and close to the copula tory a1;c:rture, a cuff-
like sclerotization occurs in the duct. 
Connecting the bursal duct to the common oviduct is a 
short ductus seminis (or seminalis ) ranging from 1.5mm in 
the non-mated female to 2.5mm in the mated. The duct extends 
ventro-laterally from near the base of the r1L:tCtL.lS bursa and 
opens almost dorsally into the vestibulum. There is an en-
of the duct near its entry into the ductus bursa. 
In 1n1mctted females the seminal duct may not visible as it 
lies closely t the intersegmental margins of the se-
venth eighth abdominal segments ( • 12). After 
on the duct is raised ( 
(Fig. 7-8, 13-14; photo. 24) 
paired reservoirs of the accessory glands are the 
third most prominent organs in the female system. They are 
4-5mm in length, ovoid or flask-like in shape and filled with 
a golden yello;,v fluid in females o:f all ages, mated and non­
mated (photo. 24). They are easily damaged on dissection • 
. A ventral approach may prevent trauma to the reservoirs, but 
the specimen has to be turned dorsal side up for better 
viewing of these organs. 
The cormnon duct of the reservoirs, 0. 4mm-O. 6mrn long, en­
ter s the common oviduct dorsally and caudal to the entrances 
of the ducti seminis and spermatheca (Fig. 7,13). 
The accessory glands are fairJ_y long, extending 14rnm or 
more from odd finger-like projections laterally positioned 
near the distal encls of the reservoirs (Fig. 14). The glands 
may extend ce phalad around the left ovary but usually winds 
anteriad,through the ovary, reversing directions with the 
ovary and is bound to it by fat and tra,cheae. The glands 
terminate dorsally on the bursa copulatrix adjacent to or be­
tvleen the acc e s sory hursa and the bursa copulatrix, and it may 
loop back against the bursa as it terminates. 
The an t e rior ends of the glands adhere to the 
bllrsa being tied to it by fat and tracheae ;,vhich also 
them. The caudal portions of the glands have to be extri­
cated and separated from the spermathecal gland and the 
nerves extending from the fourth ganglion. 
The Snermatheca ( Fig. 7,13-15; photo. 24-27) 
The ca consists of a cc.tnal ch enters 
the vestibulum of the com1non oviduct at one end, and at the 
ends to a bilobed structure , the larger lobe 
be the receptaculum seminis and the smaller lobe, the la-
gena. The lobes do not appear to be completely s epar ated 
(Fig. 14-1 5, photo. 25). A long (29mm) gl andula receptaculi 
extends from the lagena ( J?ig. 14). The spiral canal con­
tains a scleroti c region vn1ich divides it into 2 ducts for 
part of its len gth (Fig. 15). 
On dorsal dissection, the glandula receptaculi is inter­
twined caudally with the accessory glands, and then usually 
winds through the right ovary late rally and anteriad. It 
also positions terminally with the accessory glands to the 
d orsal bursa copulatrix. The ·gland remains single through­
out its length. 
The spermatheca in unmated females of any age is some­
what transparent (photo. 25). Vrhen the female is inseminated, 
the spermatheca is found to be filled with an opaque white 
substance (:photo. 26). 
In non-mated females, the glandula receptaculi as it ex­
tends from the lagena, is mod;arately narrow for 2-3nun before 
widening. After insemination, the mode rately narrow portion 
becomes highly constricted, has a plastic-like appearance 
( pho to . 26) and acts resilient to touch. 
Observations on squashed slides of the spermatheca, 
d with fast en , revealed spermatozoa and open sperm 
s, with the bundle ·walls collapsed (photo. 27) (0 
• 16; photo. 28-.. 30) 
The ostium bursa (copulatory aper ture or vulva) is near 
the segmental margins of the eighth sternite and is 
surrounded by intersegmental sclerites (Fig. 16, photo. 
28...;,29). 
The sclerites appear to fuse with the anteri or margin 
of the eighth sternite . The anterior apophyses seem to 
arise from the border of the eighth sternite and extend an­
teriad into the body cavity. The posterior apophyses emerge 
from the ninth segment and extend anteriad into the abdomen. 
The ovipositor is an extens ion of the abdomen itself. 
The seventh, e ighth and fused ninth-tenth segments taper and 
are capable of being protruded (photo. 28-29) and retracted 
telescopically. The ninth-tenth segments form a ring, co­
vered with hairs, for the deposition of eggs on the smooth 
underside of leaves. The ring is called the papillae anales 
( ph 0 t 0 & 3 0 ) • 
The female c alls the male by protruding the caudal seg­
ments and releasing a sex pheromone. The chemical nature of 
the pheromone was analysed in 1968 (Roelofs and Arn). The 
female was not observed to take the calling position except 
in the presence of the male. 
Mating occurs end to end, dorsal side up ( photo. 31). 
At the time of copulation, the elaborate male armature angles 
to allow penetration of the aedeagus into the ductus bursa . 
The inner faces of the valves clasp the lower se&nents of the 
female abdomen. Large, lateral bundles of bristles spread 
widely at their proximal ends, possibly to aid in maintain­
ing the copulatory position. 





















THE MALE R�PRODUCTIVE SYSTEM 
The Testis 
- -
1. As in most other Lepidoptera, the testes have fused into 
a single organ, and in this sp e cies is enclosed by a very 
fragil e capsular membrane. 
2. The 8 follicles within the testis are closely packed 
vJi thout any trace of fusion, ·v hich follov1s Cholodkovsky' s 
(1884) description of the final phase (4th stage) in the de­
velopment of imaginal testes types. 
3. Since the follicles do not appear to be twisted in the 
fused testis and no plane of fusion can be seen, the testis 
can be designated as Type 0 in Roepke's (1909) plan of diff­
erent types of testicular structures, and not Type D as has 
been suggested (Drecktrah and Brindley, 1967). 
4. On microscopic studies of compressed slides, the testis 
in the newly emerged. male is filled Vii th open sperm bundles, 
some still retaining portions of the bundle sheath. Yet, 
ejected spermatophore secretions in the abdominal cavity of 
the male B corn borers of all ages show closed or sheathed 
sperm bundles. 
Either squash preparations rupture the bundle sheaths 
within the testis, or a rebuilding of the bundle sheath may 
occur during passage from the testis, as described for one 
s pecies of Lepi�optera (Reiman, 1970). 
The Vasa Deferentia ?:.:.J}d Vesiculae ;3eminales 
1. The vasa deferentia show 2 major structural variations, 
a singly expanded p orti on on exit from the testis or a double 
expansion (2 vesiculae seminales). 
2. �r vasa ferentia with a series of constrictions and 
sions appeared in both living and preserved 
are possibly incipient cases. 
cimens. 
It is not kno\�rn v:hether the ne·w ma.le imago a 
se 
expansion of the vasa which become double shortly after emer-
gence clue to the passage of sperm bundles f or some r.'o�e the 
s have the single expansion. 
Should the second expansion of the vasa form, as open 
sperm bundles pass do1.-m the ducts, then it must be assumed 
that these widenings be c ome a permanent·morphological fea­
ture for the rest of the male adult life cycle . 
4. Terminology of the expansion of the vasa deferentia pre­
sente d a problem as authors differ in distinguishing the. 
vesiculae se minalis from the rest of the vasa (kuznetsov, 
1015; Schroeder, 1928; Musgrave , 1937; Callahan and Cascio , 
1963; Tedders and Calcote, 1967; Drecktrah and Brindle y, 
1967; Outram, 1970; Fatzinger, 1971). 
The expansions have been found to se rve as storage for 
the spermat ozoa (Reiman, 1970), but no literature has been 
see n on Lepidoptera that reports the expansions also function 
by contributing a reproductive sugar to the seminal se cretions, 
as in other animals, primarily mammals. 
5.. A diffe rence in pH value is noted in the expanded ·and 
narrow portions of the vasa, re gistering 6.0 for the expanded 
regions and 4.5 for the narrower parts in the one day old 
male , which may indicate different secretions added to the 
seminal fluid by local cells. 
� � Accessor;y: Glands 
1. The male accessory glands in the 13 corn borer are very 
short but have large terminal bodie s which are constricted 
off from the rest of the glands. 
The se £lask�shaped bodies have an unusually bright, 
gle aming appearance ,,vhen seen on dissection in living and 
preserved specimens ar1d are considered a distinguishing 
characteristic of Ostrinia nubilalis. 
They have not previously been described as such (Dreck­
and Brindley, 1967) nor do they resemble the terminalia 
of the male accessory glands in other species (Outram, 1970; 
Fatzinger, 1971). 
2. In recently emerged 1me.gos, the glands and end bodies 
have a pH value of 4.5. Such acidity would negate the activity 
ase enzymes reported by Day (1948) in 
accessory glands of several insects. 
The Nale A�jaculatorz Ducts 
The male ejaculatory ducts have been divided into the 
ductus ejaculatorius duplex (Cholodkovsky, 1884; Roepke, 
1909) and the ductus ejaculatorius simplex (Roepke, 1909). 
The simplex duct has been further subdivided into the pri­
mary segment or secretory portion and the cuticular segment 
in which the spermatophore is moulded (Callahan, 1958; Call­
ahan and Cascio, 1963). 
The puulex 
1. The paired ducts appear to be highly secretory in males 
of all ages, displaying what seems to be 2 different secre­
tory regions in the proximal e:md distal portions oi' the 
ducts. 
2. On gross observation, the structural changes that occur 
in the ducts such as bulging of the ends and adherence of 
portions of the ducts, are associated with increased secre­
tory activity. 
The SimP .. l.e_2f: J!rimau Segme:qt 
1 • In the zero hour male, the duct is t�cansparent 2nd 3 con­
strictions can be counted along the duct, though only one 
constriction 'das previously reJ)orted (Drecktrah and Brind­
ley, 1967). 
2. The number of constructions increase in the copulatory 
male. Nine const:r·ictions have been counted which appear 
grossly to equal 9 secretory areas. 
In other Lel)idoptera, 3-9 constrictions and secretc�ry 
areas have been reported (Norris, 1932; , 1937; 
K.hali , I 950; Srivastava, 1957; Ou.t:cam, 1970) * Hovrever, 
Callahan (1958) shovm that there are only 2 iolog 
divisions of the simplex duct. The differences observed in 
the duct are due to the differences in the secreting sub-
stances .. 
Ser.rment and Aedeagus ,1 Penis) 
1. The cuticular segment has a thick mu s c ul ar portion looped 
around the lorHer primary segment and separated from it by a 
strong constriction 
2. The cuticular segment flattens, going caudally, and loops 
again prior to joining the endophallus. 
3. Spermatophores, containers for the spermatozoa, have been 
found in the cuti cular segment in males just prior to copula 
and in males disturb ed during early copulation. 
The SJ?ermatophores retrieved from the males have the 
same structural features as those spermatophores found in 
the female, though smaller in size and volume. As such, 
spermatoghore formation in Ostri:nia does not resemble any of 
the 4 methods described by Gerber (1970) but is apparently a 
combination of 2 of the methods, being both male-determined 
and female-determined, particularly in the length of the 
neck of the spermatophore equalling the length of the bursal 
duct. ±he shaping of the spermatophore in the corn borer 
also fits into types described by Petersen (1901), Norris 
(-1932) and 'i.filliams ( 1941 ) • 
L�. ri1he spe:rmatophore consists of a corpus (head) c:tnd a coll-
um (neck). No frenum or cap ca.:.'"'l be fou...'l"ld at the terminal 
aperture of the neck� 
The external appearance of the spermatophore is white 
( from the·secretions) and plastic-like. 
5. The aedeagus or penis is quite long for the small B strain. 
A sclerotic spoon-shaped piece called the cornutus is located 
at the point vrhere the inner penis (vesica or e11.dophallus) 
will e�:ert. 
6. A sclerotic wish-bone shaped structure is present in the 
dorsal wall of the aedeagus '\·lhich possibly serve as a 
strengthening feature to hold the ae agus in the female 
duct. 
REPRODUCTIVE SYSTEM 
Ostrinia nubilalis represents the ditrysian type of de­
velopment in possessing 2 genital apertures, the copulatory 
pore (ostium bu.rsa, vulva) and the egg-pore ( ovipore ) , and 
in the relationship of the female reproductive ducts and rec­
tum ( Snodgrass, 1935; Imms, 1960; Viigglesworth, 1967) .. 
The Ovaries � Oviducts 
1. The ovaries are polytrophic, as in other Lepidoptera, 
having oocyt e s and nurse cells alternating. 
2. The ovaries are the most prominent organs in the female 
abdomen, reaching from the second to the seventh abdominal 
segments. 
3. The female imago emerges with unripe eggs but can be in­
seminated after wing-drying. 
T·vio other species have been seen to emerge with unripe 
eggs ( Norris , 1932; Callahan, 1958). 
4. The lateral and common oviducts are transparent on emer-
gence. 
This has not been reported in the literature. It is 
possible that insemination stimulates secretory activity in 
this species. 
5. The common oviduct in the B female does not possess la­
teral pouches, as previously described ( Drecktrah and Brindley, 
1967). 
6. Terminal filaments extending from the germaria were 
thought to be seen in some of the females although no docu­
mentary evidence fo:L' this in Ostrinia and most I.le:pido11tera. 
All Lepidoptera have been said to lack terminal fila­
rnents (Norris, 1932). Others have reported finding a sus-
pensary ( s, 1968) and/or s 
(Fatzinger, 1971). 
the e ripen, the ovaries become bulky masses ob-
literating other organs. The ovarian s become rnore 
�;he con1non oviduct also becomes more prominent and 
po oned, while the lateral oviducts fore-
shorten and the calyx and pedicel cannot be distinguished. 
The Bursae Copulatri! 
The bursae copulatrix in Lepidoptera is inclusive of the 
ostium bursae or copulatory aperture, the ductus bursae and 
the corpus bursa which is the pouch or main body of the bursa 
(Petersen, 1900; Kuznetsov, 1915; Weidner, 1934). In recent 
years the term seem to be more restricted to the main body. 
1. The bursae copulatrix is the second most prominent organ 
in the female system. 
2 .  On emergence the bursal pouch is opaque , but a large, red­
dish brown rhomboid signum is visisble, located medially. 
1tVhen the female is inseminated, the sign·um is pushed 
against the wall as the pouch becomes greatly enlarged. No 
function of the signum has been determined in Ostrinia. 
3. An accessory or appendix bursa extends from the larger 
bursa by a short duct� The accessory bursa is empty in un­
mated females and may be found lying folded against the large 
bursa in the recently emerged female. Upon insemination, the 
accessory bursa becomes filled with a \'!hi te secretion. 
The accessory bursa is not a nev-1 organ in the corn borer 
as reported (Drecktrah and Brindley, 1967). It vias seen by 
inrich (1919) and was described and named earlier in other 
species ( Petersen, 1901; Kuznetsov, 1915). 
4. The spermatophores in females 3-5 days post copulatory 
appear to unde rgo a tanning process "�tli thin the bursa. 
No previous description of this phenomenon exists in 
literature surveyed. Tanning su.;gests the presence of phenol 
s secreted by the bursa or possibly by spermato-
its • The exoskeleton of insects undergo tanning 
the phenol s ( tyro s) the oxid-
ation of phenol derivatives (i.e. tyro ) to quinones. 
brates, such as man, they reac 
producing rr1el:::J.nin"' 
1. ductus bursa in the corn borer is fairly long, approx-
imating the length of the male cuticular segment. 
2. In the emerging and non-mated females, the duct is trans­
parent . After insemination, the transparency is some\vhat 
gre ater , indic ating some change in the refractive index. 
The transparency of the bursal duct has only been re­
porte d in inseminated females (Callahan, 1958). 
3. No distinct morphological cervix bursa of the duc t was 
observed. 
4. Close to the copulatory aperture the duct has a sclero­
tized area, cuff-like in shape. 
This sclerotization may serve as a guide for the penis 
(Busck, 1931). 
5.. The bursal duct is C011...rtected to the common oviduct by a 
shor t ductus seminis which lengthens somewhat in mated fe­
males. 
The seminal duct may not be visible in non-mated fe­
males as it l ie s closely against the intersegmental margins 
of the seventh and e ighth abdominal segments. The duct be­
comes elevated after copulation. 
No bulla seminalis ( expanded sac ) is pr e sent in the sem­
inal duct, but an enlargement of the duct occurs near its en­
try into the ductus bursae. 
T.he Female Accessor;z: Glands 
The accessory glands in Ostrinia consist of :paired re­
servoirs joined to glandular, tube-like extensions by odd 
finger-like projections.. 'lhe reservoirs have a common duct 
which connect them to the caudal part of the common oviduct., 
1. The paired reservoirs are cant a golden, 
yellow fluid in females of all ages, mated and non-mated. 
It is not known ·whether this fluid aids 
the spermatophore, or serves as a medium in 
or produce substances useful in sticking 
pla.nt host. 
ch sperm 
e to the 
extensions follow a torturous course through 
or around the left ovary. They consistently terminate dor­
sally on the bursal pouch and n ot in the lower abdominal seg­
ments once de scribed ( Drecktrah and Brindley, 1967). 
lli SJ2ermatheca 
The parts of the spermatheca were dif ficult to desig­
nate because of the variations in terminology and shifts 
that occurred in the use of terms, especially as differences 
in spermathecal structures were better visualized. 
The spermatheca observed in the corn borer consists of 
a spiral canal which enters the vestibulum of the common ovi­
duct opposite the ductus seminis. At the other end, the ca­
nal extends into a bilobed structure, the larger lobe being 
designated as the receptaculum seminis and the smaller lobe 
as the lagena. From the lagena a single, long glandula re­
ceptaculi v-rinds torturously through the right ovary and 
positions terminally 'Hi th the accessory glands to the dorsal 
bursae copulatrix. 
1 • The spiral canal hD.s a sclerotic region wh.ich divides it 
into 2 ducts for pa.rt of its length. 
2. The spermatheca is fairly transparent in non-mated fe­
males, and this has not been descri becl in other reports. 
3. After insemination1 the spermatheca becomes opaque. 
4. The receptaculum seminis and the lagena do not appear to 
be completely separated in this species$ 
5.. The glandula receptaculi in unmated females is moderately 
narro1H for 2-3mrn as it extends from the lagena. !�·/hen insem­
tion occurs, this portion becomes highly constric d 
-like in appearance. 
Thi.s in the gl andula receptacul.i was not descr 
6. glandula receptaculi is single throughout its length 
and does not.double before terminating as reported ( 
and Brindley, 1967) .. 
7. Squashed slides of the spermathecal lobes from mated fe-
s show ozoa and open sperm bundles. 
d 
BIBLIOGHAPHY 
INDEX OF AU�I:HORS ALPHABETICALitY 
Female Genitalia of The Microlepi-
era Their Importance in the Classification and 
termination of These Hoths. Bull. Brooklyn J:Jntom. 
Soc� 26 No. 5 pp. 199-216 1931 
Callahan, P. S ., Serial I'1Iorphology as a Tech..�.""lique for the 
Determination of the Reproductive Patt e rns in the Corn 
Earl.lvorm, Helio t hus zea. Annals En tom . Soc. Amer. 51 
PPQ 413-480, 1958 ---
Callahan, P.S. and Cascio, T., Histology of the Reproductive 
Tracts and Transmission of the Sperm in the Corn ]jar­
worm, HeliothuG zea. P.nnals Entom. Soc. Amer. 56 
pp. 535-556, 1963 
Cholodkovsky, N., Uber die Hoden der Lepidopteran 
Zool. iJ..:.�zeiger 7 pp. 564-569, 1884 
Davis, :B1., Iviorphology of the Heproducti ve Systems of the 
Southwestern Corn Borer Diatraea grandiosella 
(Lepidoptera: Crambidae ) Annals :Entom. Soc. Amer. 61 
(2) pp. 1143-1147, 1968 
Day, I<L.F., Distribution of Alkaline Phosphatase in Insects 
Austr. J. Sc. Res., Series B 2 pp. 31-41, 1948 
Drecktrah, H. VI. and Brindley, T. , Mor}Jhology of the Inter­
nal :Reproductive Systems of the European Corn Borer. 
Iowa State Jr. of Sci. 41 No. 4 pp. 467-480, 1967 
Fatzinger, C., I"lorlJhology of the Re:producti ve Organs of 
Diorxctri� abeitella ( Lepidoptera: Pyralidae: Phy-
citinae) Annals Entom. Soc. r. 63(2) pp. 1?56-1261, 
1970 
Gerber, G.H., Evolution of the Nethods of Spermatophore Form­
ation in Pterygote Insects. Can. Entom. 102(1) pp. 358-
362 , 1970 
Guthrie, VI. D. , Chromo some Studies of European Corn :Borer, 
Smartweed Borer and Lotus Borer (Pyralidae).. 1\nnals 
Bntom. Soc. Amer .. 58 • 100-105, 1965 
, A.D., Textbook of Entomology, 9th Edition 
thuen and Co Ltd., 1960 
tophore Production in Gall mellonella. 
om. Soc. London ( ) , 2 5  pp. 33-43, 1950 
, s., I. es on the Corn 
Hubner, in II. Notes on 
Japan-Hokkaido Agric. • 
Report 5 Kotoni, 1930 
ov, N., Rus and Adjacent Countries. pi-
era ,.{ol. I Trans. by Israel Program for Scientific 
slations for the U .. s. Dept. of .A.gri c .. and �Nat' 1 Sci .. 
Foundation, Hash.ington. 1915, Trans .. 1967 
Loughner, G. E. and Brindley, T • .  A., Hating Success of the 
T�t.:tror.!ean Corn Borer as Influe:ne::::�d by--::-sn�'"iron:a(::nta.l Fac­
tors • .  Annals Entom. Soc. Amer .. 64 pp. 1091-1094, 1971 
Hac Arthur, J. \IJ. and Baillie, W., Sex Difference in f1lortali ty 
Abraxes-Type Species. Quart. Rev. Biol. 7 pp. 313-
320, 1932 
Nusgrave, A.J., Histology of the Hale and Elemale Reproductive 
Organs of Ephestia kuhniella Zeller (Lepidoptera) 
I. The Young Imagines. Proc. Zoo. Soc .. 107 Series B 
pp. 337-364, 1937 
I'1utuura, A. and Nunr o e , E., Taxonomy and Distribution of the 
European Corn Borer and Allied Species. Genus pstrinia 
(Lepidoptera: Pyralidae). I·Jiemoirs Bntom. Soc . of Can­
ada 71-7'� pp. 1-112, 1970 
Norris, M�J., Contributions Toward the Study of Insect Fer­
tility . I. Structure and Operation of the Heproduetive 
Organs of the Genera Ephes-t:iG�:. and Plodia (I1epidoptera; 
Phycitidae ) . Proc. Zoo. Soc. London 3 pp. 395-611, 
1932 
Outram, I., I:viorphology and Histology of the Reproductive Sys­
tem of the 11ale �3pruce Bud't.Jorm, ,q,.£lori stoneura 
Can. tom. 1 02 pp. 404-413, 1970 
Petersen, . ,  Zur Morphogenese der Doppelten Bursa Copu­
latrix bei Schmetterlingen. Allg, Zeitschr. 
pp. 323-325, 1901 
Raros, R.S .. and C.hiang, H., Haternal as an E�col o cal 
tor in Populations Dynamics of the European Corn Borer. 
Entom. • et Appl. 12 pp. 74-80, 1969 
Reiman, in Compar�tive Spermatology, Int'l Sympo Ed. B. 
Bacdio. pp. 321-332, Academic Press; 1970 
Roepke, w .. , sse Anatomischer Untersuchungen an 
fussschen Lepidopteren l. Zeitschr. Naturw. 
Ill 1-122, 1909 
' c. Handbuch 
s che r 1928 
Ti.:nto.molo 
Gustav 
��nodgrass, H. .. E • ' 
11 
Principles of Insect 
. 1935 
2" ' 
\ 
, U.So Srivastava, B.P., Notes on the Spermato-
})hore �.,ormation and Transference of Sperms in the :B,emale 
Reproductive Organs of Leucinodes orbonalis Guen 
(Lepidoptera: Pyraustidae; Zool Anzeiger 158 pp. 158-
266, 1957 
Tedders, J.W., and Calcote, w., Male and Female Reproductive 
Sy�:;;tems of Laspeyresia caryana, the Hickory Shuckworm 
Noth (Lepidoptera: Olethreutidae) Annals Entom. Soc. 
i�er. 60 pp. 280-281 1967 
Weidner, H., Bei trage Zur Horphologie lmd Physiologie Des 
Genital Apparates. Zeitschr. For Angew. Entom. Germany 
21 pp. 239-290 1935 
··vigglesworth, V. B .. , J?rinciples of Insect �Physiology 6th 
Nethuen and Co., Ltd. 1967 
\liilliams, J.L., Relations of the Spermatophore to the Fe­
male Reproductive Tract in Lepidoptera. Ent. Ne�i·!S 52 
pp. 61-65 194-1 
